The paper presents the history of legal changes regarding forest protection in Poland and the development of forest protection services Poland's accession to the European Union in 2004 has affected the marketing and the use of plant protection products (PPPs) in the country. The implementation of the EU legislation (Directive 91/414/EEC) has resulted in a decline in the assortment of pesticides registered for use in agriculture, and in forestry. This situation resulted from the limited interest of producers in placing PPPs on the market. Furthermore, limitations in the aerial application of PPPs have been introduced, which has consequences for the protection of the forest, where aerial treatments are often the only way to reduce the number of pests. On the other hand, the introduction of integrated pest management (also in forestry) confirmed the adequacy of activities carried out in the State Forest National Forest Holding, where, for many decades, the prevention methods have been used to increase the resistance of stands and the multi-stage Decision Support System (DSS) is used to select the optimal protective method.
IntroductIon
The outbreaks of insects and tree diseases attacking stands on the area of many thousands of hectares belong to the most important problems of forest protection (Fleming and Candau 2004; Kolk 2006; Johnson et al. 2014) . The outbreaks may result from the appearance of new or excessive development of earlier occurring species of insects and fungi. The protection of forest involves numerous activities, with crucial role of preventive measures. Chemical protection is only one of the methods of pest control used in the forestry when the other measures fail. However, the use of plant protection products (PPPs) has become an important element of forest management in the twentieth century. The use of PPPs in forests is subject to the same legal regulations that apply to agriculture, horticulture, vegetable growing and other crop production sections.
The chemical forest protection is influenced by the availability of PPPs undergoing dynamic changes (Matyjaszczyk and Sobczak 2017a; Matyjaszczyk and Sobczak 2017b) , which in turn are influenced by the increasing knowledge resulting from scientific research (Lorenzo and Kreutzweiser 2015) . The pressure of the society demanding an environment free from pesticides is also important (Lamischane et al. 2016) . Changes in the methods of plant protection, including forestry, are also a consequence of the implementation of legal regulations (Matyjaszczyk 2011a) .
The impact of legislative changes into the use of PPPs in the agricultural production sector has already been the subject of many publications (Eurostat 2007; Matyjaszczyk 2011b ), but there are no such studies in forestry. Therefore, the aim of this article is to present the most important changes in the legislation related to the use of PPPs during the past century together with a discussion of the consequences resulting from the introduction of the EU legislation into the practice of forest protection. In addition, the development of forest protection services in the analysed period was presented.
PolIsh legIslAtIon before the AccessIon to the euroPeAn unIon
Interwar period The first act of the Polish law concerning the use of PPPs was adopted in 1919 in the Basic Sanitary Law, which regulated issues such as clean air protection, water and soil protection, the cultivation and sale of medicinal plants. This act also included provisions for the competence of the Ministry of Public Health to supervise the sanitation of food cooperation in terms of 'food nutrition', which can be indirectly considered as the basis for future regulations in the scope of PPP application in agriculture.
The second act of law in the interwar period related to the plant protection was the Regulation of the Minister of Internal Affairs and the Minister of Industry and Trade of 1924 concerning the manufacture and sale of substances intended to poison rats, mice, insects, animal parasites and so on. This document regulated the rules of registration, such as the permission for marketing authorization and application of PPP, and specified the requirements for the content of labels, marking, storage and sale. This regulation is considered to be the beginning of the registration of PPP in Poland. However, the first act on plant protection is the Ordinance of the President of the Republic on the control of plant diseases and on the control of weeds and plant pests of 1927. This regulation provided definitions and methods of plant protection as well as the rights of the Minister of Agriculture in this respect. The authorities supervising plant protection issues were also identified, and the scope of their permissions to provide expertise and control of activities regarding plant protection against pests (insects, rodents), fungal diseases and weeds was specified.
Post-war period (after 1945)
In Poland, after the Second World War, the activities in the field of PPP registration were regulated for the first time by the act on the protection of crop plants against diseases, pests and weeds of 1956. This law defined PPPs as substances used to weed destruction and plants colonised by pests or infected by bacteria, viruses or fungi. On the other hand, plant protection measures that prevented the spread of organisms from other countries and resulted in their localisation and disposal were referred to as plant quarantine. The basic methods of plant protection were also described, dividing them for the first time into mechanical, agrotechnical, biological and chemical methods.
The next legislative act regulating the use of pesticides was the Decree of the Minister of Agriculture of 1960 on the conditions for the release of PPPs. This regulation provided the definition of PPPs for the first time: 'all articles of synthetic and natural origin intended to the control plant diseases and weeds, and to protect plant products during their storage, processing, vegetation, as well as the products and preparations used for sanitary purposes' were considered as PPPs. This decree clarified the issues concerning the testing and admission of PPP on the Polish market. This document also contained a statement that only substances authorised by the Minister of Agriculture might be admitted for marketing and use.
The act from 1961 on the protection of crop plants against diseases, pests and weeds was another very important step in the development of plant protection in Poland, which was the first legal act in the rank of a law containing regulations on registration of PPPs (Pruszynski and Błochowiak 2013) . In addition to the general rules, it contained detailed guidelines on the control of diseases, pests and weeds; quarantine of plants; and the ways in which it is applied. The provisions of this law imposed the necessity of having the permission of the Minister of Agriculture to introduce plant protection chemicals (chemical PPP) on the market.
On the basis of the Act of 1961, the Decree of the Minister of Agriculture was issued in 1965 on the conditions and procedure of granting permits for commercialisation of chemical PPPs. This decree specified the requirements for producers of chemicals applying for a permanent or temporary authorisation of a preparation to place it on the market. Amongst the conditions of admission, there were the need to use the new packaging and labels of the toxicity. There was a classification of PPPs into five classes of toxicity. The provisions of this decree obliged the Ministry of Agriculture to annually publish a list of PPPs that had a permission to be placed on the market.
The legislation concerning the application of PPPs in the next years was mostly influenced by Directive 91/414/EEC -very important act of law changing the rules for the use of PPPs in the European Union, which was in force since 1993. It was issued in order to harmonise the regulations on marketing and use of PPPs all over the European Union. According to this directive, active substance should be authorised by the European Commission on the basis of a common procedure, which was included in the Member States. The standardised regulations provided placing to the marketing and use PPPs, which have been thoroughly researched, considering their effectiveness and possible risks to human health, animals and the environment (Czaplicki et al. 1995) . Hence, Directive 91/414/EEC states that 'the protection of humans and animals and of the environment takes priority over the improvement of the level of agricultural production'.
In spite of Poland not being at that time an EU member, Directive 91/414/EEC has stimulated the development in Poland the new Act on the protection of crops from 1995 and the Regulation of the Minister of Agriculture and Food Economy of 1996. The most important changes in both acts included the introduction of the obligation to apply PPPs in accordance with the Principles of Good Plant Protection Practice and new rules of PPP classification for people, bees, fish and other aquatic organisms. An important bequest was the creation of the State Plant Protection and Seed Inspection. The document required the use of PPPs according to the label instructions so as not to endanger the health of people, animals and environmental contamination. Using of biological, cultivating and agro-technical methods of plant protection were obligatory and applied at first. It allowed to limit the use of chemical pesticides to the minimum necessary. These provisions were maintained in subsequent plant protection laws, and they were supplemented later by integrated methods.
Much more requirements of Directive 91/414/EEC have been implemented to Polish law in the Plant Protection Act of 2003 (it means before accession of Poland to the European Union in May 2004). This document introduced the registration of PPPs for a maximum period of 10 years. It also authorised the use of PPPs for 18 months after the expiry date of the permission. In addition, it was possible to use the PPPs for a limited period in crops growing on small areas or against harmful organisms causing losses in specific areas. The act included a single permission for using of PPPs for a period not longer than 120 days. It was concerned to preparations that did not meet the requirements for the admission of use. The same act of law specified the conditions of application PPPs by aerial equipment and land-based application of pesticides. These documents established a common legal framework for the sustainable use of pesticides in EU Member States. Their objective is to ensure a high level of protection of human health, animals and environment through the introduction of the EU-wide legislation concerning trading, application, monitoring and supervising of PPP use. In order to reduce the risks associated with the use of pesticides, both acts have mandated the use of PPP in accordance with the principles of good plant protection practice and the principles of integrated pest management listed in Annex III of Directive 2009/128/EC.
From the forest protection point of view, one of the most important provisions of Directive 2009/128/EC is the ban on the use of PPPs by aerial spraying with the exception when it diminishes the negative influence of pesticides on human health and environment or when it is impossible to use an alternative method. An equally important provision of Regulation 1107/2009 for foresters is the possibility to obtain a permit to extend the authorisation of PPP trading, concerning the PPPs already registered in a Member State, for their minor use. Moreover, in exceptional circumstances, for example, in the case of a danger that cannot be prevented in any different way, a Member State may authorise the PPP trading for a period of up to 120 days for the purpose of limited and controlled use (the so-called derogation).
An example of such danger is a large-area outbreak of forest insects.
Plant Protection Act of 8 March 2013
Owing to the wide range of changes in legal regulations resulting from the abovementioned documents and the necessity of their introduction into national legislation, there was a need to develop a new act on PPPs related to their use in Poland. 
Reduction of the number of plant protection products registered for forestry
Legal changes in the use of pesticides in the European Union contributed to the withdrawal of a large group of active substances that could be dangerous to humans or the environment, including those with a long-term degradation and adversely affecting non-target (beneficial) insects, and, as a consequence, PPPs containing them from the market (Matyjaszczyk 2011) . The most stringent criteria were for insecticides, which by their action more often than other PPPs were classified as toxic to humans. Unfortunately, the high costs of the re-evaluation of many active substances led to their withdrawal from the market, especially those produced by the small companies. Prize of new authorisation for this kind of PPPs did not compensate the financial costs incurred for re-evaluating them, especially for small-scale producers, for example, biological PPPs.
All these changes resulted in the reduction of nearly 70% of the PPPs registered for the protection of forest areas ( Fig. 1) (Karmiłowicz et al. 2017) . In this way, the registration of PPPs for forests occupying a small area, compared to agricultural crops, has become unprofitable. In 2016, the National Forest Holding State Forests (hereinafter referred to as the State Forests) had only three PPPs authorised for use in aerial spraying. These were Dimilin 480 SC (active substance -diflubenzu-ron), Mospilan 20 SP (acetamiprid) and Foray 76 B (Bacillus thuringiensis). Such significant reduction in the range of PPPs can lead to the development of insect resistance to insecticides in the future (Skrzecz and Perlińska 2016) .
A positive aspect of Regulation 1107/2009 is the possibility to apply for the extension of the authorisation of a PPP registered in a given Member State for minor uses, not yet covered by this authorisation (Matyjaszczyk 2012). The derogation concerning minor uses allowed the State Forests for using several fungicides and insecticides in small-area crops, for example, in nurseries, in plantations of seed trees and in reforestations.
New rules for aerial sprayings
In 2016, the forest area in Poland amounted to more than 9,200,000 ha, of which 77% were under the management of the State Forests (Milewski 2016) . As mentioned earlier, one of the most important problems of forest protection in Poland is the outbreaks of leaf-eating insects, cyclically occurring on the areas of up to several hundred thousand hectares. They cause damage and, in extreme cases, total defoliation leading to dieback of tree stands. Therefore, new regulations are particularly important for the State Forests, specifying the preparation of aerial treatment plans and conditions for obtaining an agreement for their implementation. According to the Act of 8 March 2013, PPPs may be used with the use of aerial equipment if the control of harmful organisms is not possible by using land-based equipment and also if the use of PPPs by aerial sprayings causes less risk to human and animal health or for the environment than land-based equipment. Aerial use of herbicides, desiccants and PPPs that involve a risk to human or animal health is forbidden.
The current procedures put requirements on the State Forests to prepare an aerial spraying plan with the use of PPP, which must be submitted to the Voivodeship Inspector of Plant Health and Seed Inspection up to 40 days before of this activity. The plan provides justification for the necessity to perform the treatments and information on the harmful organisms to be controlled, the area covered by the planned treatment, the species of plants subject to the treatments, the planned dates of the treatments with the name of PPP and the manner of warning of people and owners of animals that may be at a risk of contact with the pesticide as a result of the planned treatments. To the treatment plan, the entity planning the treatment includes a statement of the technical conditions of the equipment and its use. Then the Voivodeship Inspector approves the treatment plan within 7 working days of the date of submission of the treatment plan if the conditions set out in this Act and Regulation No. 1107/2009 have been met. Within 7 days before the planned date of treatment, the entity planning the aerial sprayings informs the Voivodeship Inspector about the intention to carry out such operations included in the treatment plan. After 3 days from the date of receipt of this, the Voivodeship Inspector may prohibit In the case of an unforeseen threat from harmful insects, it is possible to carry out an aerial spraying treatment not included in the treatment plan if it does not cause a risk to human health, animals or the environment. In this case, the entity planning the treatment informs the Voivodeship Inspector about the intention to carry out such sprayings within 7 days before the intended treatment date with the required information. Then the Voivodeship Inspector within 3 days may prohibit the treatment too. He also provides information on the planned aerial spraying operations on the website of the Voivodeship Inspectorate of Plant Health and Seed Inspection.
Integrated pest management in forestry
On 1 January 2014, Directive 2009/128/EC ordered the users of pesticides, including the State Forests, to apply the general principles of integrated pest management specified in Annex III of this directive.
In integrated pest management, the main goal of all treatments remains the plant, its genetic properties and the response to the organisms that inhabit it, as well as its connections with the environment (Głowacka et al. 2013) . A very important element of this concept is the prevention and protection operations, in which priority is given to mechanicals, biological and biotechnical method involving the use of traps, biological insecticides and substances that affect insect behaviour, such as pheromones and kairomones. Whilst chemical treatments are used after exhausting other methods and in cases that threaten the sustainability of crops.
Contemporary forest protection is based on the strategy of integration of various methods to keep the population of harmful insects and fungal pathogens below the level of economic threshold (Skrzecz 2017) . In forestry practice, prophylactic activities are aimed at strengthening the resistance of stands to attacks by insects or pathogens and take into account the recommendations in the field of forest silviculture, utilisation and protection. In the idea of integrated pest management used in Polish forestry, the choice of protection method is influenced by the multi-stage Decision Support System (DSS), which includes identification of the pest, the area of its abundance, the level of threat to stands as well as the estimation of damage and possible losses (Fig. 2) . It is also important to identify the coexistence of a species with other species of harmful insects. At the final stage of DSS, the available protection methods are reviewed and the most appropriate method in the given conditions is chosen.
Decision support system: -identi cation of insect/pathogen -determination of insect/pathogen number -determination of area at risk -identi cation of potential damage and losses -determination of interaction with other species of insects/pathogens -review of available protective methods -selection of optimal protective method -making a decision about the treatment (Głowacka 2001 ). In the large-scale outbreak of pine beauty moth Panolis flammea (Denis & Schiffermüller) on 400,000 ha in the first half of the 1920s, the main problem of forest protection has become mass occurrences of harmful forest insects. One of the first steps in close cooperation with forestry practice was to organise an information emergency, in which attempts were made to control pests, and the knowledge about it was promoted in the form of training, leaflets, brochures and keys for insect describ-ing. The studies and expertise on forest phytopathology belonged to the one of the most important tasks for forestry practice. They concerned solving the current problems caused by fungi in forest nurseries and plantations including determination of pathogen species as well as methods of timber protection against blue stain in forest depots.
In the post-war period, the problems with the outbreaks of harmful insects appeared again, especially in the western and northern parts of the country, where the large areas of poor habitats were reforested. Thus, the Forest Research Institute, which was reactivated after Second World War, and with units renamed to the Department of Forest Protection and Department of Plant Diseases, took over the role of the emergency service. In addition to research, their activities included cooperation with the State Forests in the assessment of forest health, consultancy and training on methods of forest protection, including those aimed at the reduction of pest numbers. At the same time, particular emphasis was placed on the comprehensive application of different preventive methods to limit the development of insect outbreaks.
Owing to the large number of pest-related problems, it became necessary to establish additional forest protection services (Gawęda 1995) . Therefore, in 1954, the director of State Forests established four Forest Protection Divisions: in northern Poland (in Gdańsk) and in the west (in Poznań) and the south of the country (in Opole and Kraków) (Żakowski 1992) . These divisions covered significant areas of Poland, with the exception of the State Forests in the centre (Łódź and Siedlce) and in the east of the country (Lublin), where the Forest Research Institute was still involved in forest protection. In subsequent years, further divisions were established (in narrowing the areas of their activities), and the researchers from the Institute focused on scientific studies developed new methods of forest protection. In addition, in the 1960s-1980s, there was a scientific board supporting the actions of aerial treatments of forests threatened by leaf-eating insects.
Since Opole (50.675106, 17.921297) and Kraków (50.064650, 19.944979) , where in total 40 people work together. They are located in the organisational structure of the General Directorate of the State Forests (Fig. 3) . Their most important task is to monitor the healthy status of forests and identify their threats from biotic, abiotic and anthropogenic factors and recommend remedies. Also the function of mentioned divisions is consultancy and giving the advices based on field observations and expertise, as well as organisation of trainings on the forest protection, including the preparation of training materials and publications. 
conclusIons
The beginning of the legislation concerning the use of PPPs in Poland dates back to the 1920s. During this time, subsequent changes in the regulations aimed at unifying the rules on the marketing and use of pesticides in the country. In the European Union, the most important changes in this area were introduced in 1991 under Directive 91/414/EEC, which introduced new requirements for the marketing and using of PPPs with high standards regarding human and animal health and natural environment safety. Compliance with these requirements resulted in a significant increase of costs associated with the registration of PPPs, which led to the elimination of many pesticides produced by small-and medium-sized companies. As a result, the range of pesticides registered for the protection of large-area crops in agriculture and forestry has fallen. Contemporary plant protection in Poland has been strongly influenced by Poland's accession to the European Union. At present, the most important legislation regulating the marketing and use of PPPs in country is The implementation of these acts into the practice of forest protection against insects and pathogenic fungi resulted in (1) a significant reduction in the number of pesticides registered for using in forestry, (2) changes in the procedures applicable to aerial sprayings of insecticides and (3) the obligation to implement integrated pest management in forestry.
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